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(567)  Provided is a magnetic strain wave gear device
that makes it possible to achieve both improvement of
the efficiency of assembly work and suppression of de-
crease in energy conversion efficiency. A magnetic strain
wave gear device (1) includes: a stator (3) having a stator
core (31), a stator winding (32), and a stator magnet (33);
a first rotor (4); and a second rotor (5). The second rotor
includes a second rotor core (51) provided with a plurality
of rotor magnet insertion holes and a plurality of rotor
magnets (52) inserted into the plurality of respective rotor
magnet insertion holes. The first rotor includes a cylin-
drical first rotor core and a first rotor end plate (42). The
first rotor end plate has a rotor magnet passage hole
(42b) through which the rotor magnets can be inserted
into the rotor insertion holes from outside in a direction
of a rotation shaft.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a magnetic
strain wave gear device.

BACKGROUND ART

[0002] A magnetic strain wave gear device having a
magnetic speed reducer and a rotating machine integrat-
ed with each other has been known as an electric gen-
erator for a wind power generation device. The magnetic
strain wave gear device is composed of: a low-speed
rotor; a high-speed rotor provided coaxially with the low-
speed rotor; and a stator having stator windings and per-
manent magnets. The magnetic strain wave gear device
can change the rotation speeds of the rotors in a con-
tactless manner without using any mechanical transmis-
sion that experiences mechanical wear. Consequently,
burden in maintenance against mechanical wear is mit-
igated in the magnetic strain wave gear device. In addi-
tion, in the case of using the magnetic strain wave gear
device as an electric generator for a wind power gener-
ation device, speed change and power generation can
be performed with the single device, whereby downsizing
and space saving of a power generation system can be
achieved.

[0003] As a conventional magnetic strain wave gear
device, a magnetic strain wave gear device has been
disclosed in which a stator having a plurality of permanent
magnets, a high-speed rotor having a plurality of rotor
magnets, and a low-speed rotor having a plurality of mag-
netic pole pieces are concentrically arranged (see, for
example, Patent Document 1).

CITATION LIST
PATENT DOCUMENT

[0004] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2016-135014

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0005] The plurality of permanent magnets of the stator
are magnetized in a radial direction so as to form poles
in the same direction. In the magnetic strain wave gear
device, it is difficult to magnetize the rotor magnets of the
high-speed rotor through current conduction to stator
windings after the high-speed rotor is inserted into the
stator. Thus, in the conventional magnetic strain wave
gear device, a high-speed rotor having magnetized rotor
magnets incorporated therein needs to be inserted into
the stator. When such a high-speed rotor having mag-
netized rotor magnets incorporated therein is inserted
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into the stator, magnetic attraction forces are exerted be-
tween the permanent magnets of the stator and the rotor
magnets of the high-speed rotor. The magnetic attraction
forces serve as forces exerted with respect to the high-
speed rotor in a direction perpendicular to the direction
of the insertion. Consequently, the conventional magnet-
ic strain wave gear device has a problem that it is difficult
to accurately insert the high-speed rotor into the stator,
whereby the efficiency of assembly work is low.

[0006] It is conceivable to widen the gap between the
high-speed rotor and the stator in order to improve the
efficiency of assembly work. However, when the gap be-
tween the high-speed rotor and the stator is widened, the
intervals between the stator magnets and the rotor mag-
nets are widened, whereby a problem arises in that the
energy conversion efficiency of the magnetic strain wave
gear device decreases. That is, the conventional mag-
netic strain wave gear device has a problem that it is
impossible to achieve both improvement of the efficiency
of assembly work and suppression of decrease in energy
conversion efficiency.

[0007] The presentdisclosure has been made to solve
the above problems, and an object of the present disclo-
sure is to provide a magnetic strain wave gear device
that makes it possible to achieve both improvement of
the efficiency of assembly work and suppression of de-
crease in energy conversion efficiency.

MEANS TO SOLVE THE PROBLEM

[0008] A magnetic strain wave gear device according
to the presentdisclosure includes: a stator having a stator
core provided with a plurality of slots in a circumferential
direction, a stator winding disposed in each of the slots,
and a stator magnet; a first rotor disposed radially inward
of the stator with a gap interposed therebetween; and a
second rotor disposed radially inward of the first rotor
with a gap interposed therebetween, the second rotor
being concentric with a rotation shaft of the first rotor.
The second rotor includes a second rotor core provided
with a plurality of rotor magnet insertion holes arrayed in
the circumferential direction and a plurality of rotor mag-
nets inserted into the plurality of respective rotor magnet
insertion holes, the first rotor includes a first rotor core
having a cylindrical shape and a first rotor end plate fas-
tening the first rotor core and the rotation shaft to each
other and located outward of the second rotor in a direc-
tion of the rotation shaft, and the first rotor end plate has
a rotor magnet passage hole through which the rotor
magnets can be inserted into the rotor magnet insertion
holes of the second rotor core from outside in the direction
of the rotation shaft.

EFFECT OF THE INVENTION
[0009] Inthe magnetic strain wave gear device accord-

ing to the present disclosure, the first rotor end plate has
a rotor magnet passage hole through which the rotor
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magnets can be inserted into the rotor insertion holes of
the second rotor core from outside in the direction of the
rotation shaft. Consequently, the rotor magnets can be
inserted into the rotor insertion holes of the second rotor
core after the second rotor core is inserted to the inner
circumferential side relative to the stator. Therefore, the
magnetic strain wave gear device according to the
present disclosure makes it possible to achieve both im-
provement of the efficiency of assembly work and sup-
pression of decrease in energy conversion efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

[FIG. 1] FIG. 1 is a front view of a magnetic strain
wave gear device according to embodiment 1.
[FIG. 2] FIG. 2 is a partial cross-sectional view of the
magnetic strain wave gear device according to em-
bodiment 1.

[FIG. 3] FIG. 3 is a perspective view of the magnetic
strain wave gear device according to embodiment 1.
[FIG. 4] FIG. 4 is a front view of a magnetic strain
wave gear device according to embodiment 2.
[FIG. 5] FIG. 5 is a front view of a magnetic strain
wave gear device according to embodiment 3.
[FIG. 6] FIG. 6 is a front view of a magnetic strain
wave gear device according to embodiment 4.
[FIG. 7] FIG. 7 is a configuration diagram of a rotor
magnet according to embodiment 4.

[FIG. 8] FIG. 8 is a partial cross-sectional view of the
magnetic strain wave gear device according to em-
bodiment 4.

[FIG. 9] FIG. 9 is a perspective view of the magnetic
strain wave gear device according to embodiment 4.
[FIG. 10] FIG. 10 is a front view of a magnetic strain
wave gear device according to embodiment 5.
[FIG. 11] FIG. 11 is a front view of a magnetic strain
wave gear device according to embodiment 6.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, magnetic strain wave gear devices
according to embodiments for carrying out the present
disclosure will be described in detail with reference to the
drawings. The same or corresponding constituents in the
drawings are denoted by the same reference characters.

Embodiment 1

[0012] FIG. 1is a front view of a magnetic strain wave
gear device according to embodiment 1. A magnetic
strain wave gear device 1 according to the present em-
bodiment includes a frame 2 having a cylindrical shape,
a stator 3, a low-speed rotor 4, and a high-speed rotor
5. The stator 3 includes: a stator core 31 provided with
a plurality of slots in a circumferential direction; stator
windings 32 disposed in the slots; and stator magnets
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33. The stator 3 is fixed to the frame 2 on the inner cir-
cumferential side relative to the frame 2. The low-speed
rotor 4 has a low-speed rotor core having a cylindrical
shape and disposed radially inward of the stator 3 with
a gap interposed therebetween. The high-speed rotor 5
is disposed radially inward of the low-speed rotor core
with a gap interposed therebetween and is concentric
with a rotation shaft 41 of the low-speed rotor 4. The high-
speed rotor 5 includes a high-speed rotor core 51 having
a cylindrical shape and rotor magnets 52 arrayed in the
circumferential direction. The low-speed rotor 4 includes
a low-speed rotor end plate 42 fastening the low-speed
rotor core and the rotation shaft 41 to each other and
located outward of the high-speed rotor 5 in a direction
of the rotation shaft41. As shownin FIG. 1, the low-speed
rotor end plate 42 in the present embodiment is com-
posed of a plurality of spokes 42a. The intervals between
the plurality of spokes 42a are openings.

[0013] FIG. 2 is a partial cross-sectional view of the
magnetic strain wave gear device according to the
present embodiment. As shown in FIG. 2, the stator core
31 is composed of: a core back 31a having a cylindrical
shape; and a plurality of teeth 31b protruding from the
core back to the inner circumferential side so as to be
arrayed in the circumferential direction. The intervals be-
tween the plurality of teeth 31b are spaces called slots,
and the stator windings 32 are wound on the teeth 31b
by utilizing the slots. The stator magnets 33 are fixed to
both end portions of the teeth 31b on the inner circum-
ferential side relative to the slots. A low-speed rotor core
43 is disposed radially inward of the stator 3 with a gap
interposed therebetween. The high-speed rotor core 51
is disposed radially inward of the low-speed rotor core
43 with a gap interposed therebetween. The high-speed
rotor core 51 has a plurality of rotor magnet insertion
holes 51a formed on the outer circumferential side there-
of so as to be arrayed in the circumferential direction.
The plurality of rotor magnets 52 are inserted into the
plurality of respective rotor magnet insertion holes 51a.
[0014] In the magnetic strain wave gear device 1 ac-
cording to the present embodiment, the low-speed rotor
end plate 42 has rotormagnet passage holes 42b through
which the rotor magnets 52 can be inserted into the rotor
magnet insertion holes 51a from outside in the direction
of the rotation shaft 41, as shown in FIG. 1. The low-
speed rotor end plate 42 in the present embodiment is
composed of the plurality of spokes, and thus, as shown
in FIG. 1, opening widths 10a and 10b between the plu-
rality of spokes 42a of the low-speed rotor end plate 42
are irregular pitches. The opening width 10a of each in-
terval that is larger out of the intervals between the
spokes 42a is set to be larger than the width of each of
the rotor magnet insertion holes 51a, whereby the open-
ing between corresponding ones of the spokes 42a
serves as a rotor magnet passage hole 42b.

[0015] Next, a method for assembling the magnetic
strain wave gear device according to the present embod-
iment will be described. The stator windings 32 and the



5 EP 4 383 532 A1 6

stator magnets 33 are attached to the stator core 31, to
assemble the stator 3. This stator 3 is fixed to the inner
circumferential side of the frame 2. Next, the high-speed
rotor core 51 is inserted, in the direction of the rotation
shaft, tothe innercircumferential side relative to the stator
3. At this time, the rotor magnets 52 have not been in-
serted into the rotor magnet insertion holes 51a of the
high-speed rotor core 51. Next, the low-speed rotor 4 is
inserted, in the direction of the rotation shaft, into the gap
between the stator 3 and the high-speed rotor 5. Lastly,
the rotor magnets 52 are caused to pass through the
rotor magnet passage holes 42b of the low-speed rotor
end plate 42 and are inserted into the rotor magnet in-
sertion holes 51a of the high-speed rotor core 51.

[0016] FIG. 3 is a perspective view of the magnetic
strain wave gear device according to the present embod-
iment. As shown in FIG. 3, each of the rotor magnets 52
is caused to pass through the corresponding rotor mag-
net passage hole 42b of the low-speed rotor end plate
42 and is inserted into the corresponding rotor magnet
insertion hole 51a of the high-speed rotor core 51.

[0017] Inthe magnetic strain wave gear device 1 which
is thus configured, the rotor magnets 52 have not been
inserted into the rotor magnet insertion holes 51a of the
high-speed rotor core 51 when the high-speed rotor core
51 is inserted to the inner circumferential side relative to
the stator 3. Consequently, no magnetic attraction forces
are exerted between the stator magnets 33 and the rotor
magnets 52 when the high-speed rotor core 51 is insert-
ed. As a result, when the high-speed rotor core 51 is
inserted, no force is exerted in a direction perpendicular
to the direction of the insertion. Therefore, the high-speed
rotor core 51 can be accurately inserted into the stator 3.
[0018] It is assumed that the rotor magnets 52 have
been attached to the high-speed rotor core 51 when the
high-speed rotor core 51 is inserted to the inner circum-
ferential side relative to the stator 3. In this case, magnetic
attraction forces are exerted between the stator magnets
33 and the rotor magnets 52 when the high-speed rotor
core 51 is inserted. Thus, when the high-speed rotor core
51 is inserted, force is exerted with respect to the high-
speed rotor core 51 in the direction perpendicular to the
direction of the insertion. Consequently, accuracy of
alignmentin defiance of the force exerted, when the high-
speed rotor core 51 isinserted to the inner circumferential
side relative to the stator 3, in the direction perpendicular
to the direction of the insertion is required, whereby the
efficiency of assembly work decreases. It is conceivable
to widen the gap between the high-speed rotor core 51
and the stator 3 in order to improve the efficiency of as-
sembly work. However, when the gap is widened, the
intervals between the stator magnets 33 and the rotor
magnets 52 are widened, whereby a problem arises in
that the energy conversion efficiency of the magnetic
strain wave gear device decreases. That is, the conven-
tional method in which the high-speed rotor core 51 is
inserted to the inner circumferential side relative to the
stator 3 in a state where the rotor magnets 52 have been
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attached to the high-speed rotor core 51 has a problem
that it is impossible to achieve both improvement of the
efficiency of assembly work and suppression of decrease
in energy conversion efficiency.

[0019] As described above, in the magnetic strain
wave gear device according to the present embodiment,
the rotor magnets can be caused to pass through the
rotor magnet passage holes provided to the low-speed
rotor end plate and can be inserted into the rotor magnet
insertion holes of the high-speed rotor core after the high-
speed rotor core to which the rotor magnets have not
been attached is inserted to the inner circumferential side
relative to the stator. Consequently, it is possible to
achieve both improvement of the efficiency of assembly
work and suppression of decrease in energy conversion
efficiency.

[0020] In addition, in the magnetic strain wave gear
device according to the present embodiment, the high-
speed rotor core 51 can be inserted to the inner circum-
ferential side relative to the stator 3 such that the gap
between the high-speed rotor core 51 and the stator 3 is
narrowed. Consequently, an interval 10c (shown in FIG.
2) between each stator magnet 33 and the corresponding
rotor magnet 52 can be narrowed, whereby the use
amount of rotor magnets necessary for obtaining the
same energy conversion efficiency as that in the conven-
tional method can also be decreased.

Embodiment 2

[0021] FIG. 4 is a front view of a magnetic strain wave
gear device according to embodiment 2. The magnetic
strain wave gear device 1 according to the present em-
bodiment is the same as the magnetic strain wave gear
device according to embodiment 1, except for the shape
of the low-speed rotor end plate 42.

[0022] Inthe magnetic strain wave gear device accord-
ing to embodiment 1, the opening widths between the
spokes of the low-speed rotor end plate are irregular
pitches, and the opening width that is larger out of the
opening widths between the spokes is set to be larger
than the width of each of the rotor magnetinsertion holes.
In the magnetic strain wave gear device according to the
present embodiment, as shown in FIG. 4, a low-speed
rotor end plate 42 is composed of two spokes 42a with
the opening widths 10a between the spokes being reg-
ular pitches, and the openings between the two spokes
serve as rotor magnet passage holes 42b. The opening
widths 10a, between the spokes 42a, which are regular
pitches are set to be larger than the width of each of the
rotor magnet insertion holes 51a.

[0023] In the magnetic strain wave gear device which
is thus configured, the rotor magnets can be caused to
pass through the rotor magnet passage holes 42b pro-
vided to the low-speed rotor end plate 42 and can be
inserted into the rotor magnet insertion holes of the high-
speed rotor core after the high-speed rotor core to which
the rotor magnets have not been attached is inserted to
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the inner circumferential side relative to the stator, in the
same manner as in embodiment 1. Consequently, it is
possible to achieve both improvement of the efficiency
of assembly work and suppression of decrease in energy
conversion efficiency.

[0024] Inthe present embodiment, the low-speed rotor
end plate 42 is composed of the two spokes 42a arranged
at regular pitches. The number of the spokes 42a of the
low-speed rotor end plate 42 may be three or more as
long as the opening widths, between the spokes, which
are regular pitches are set to be larger than the width of
each of the rotor magnet insertion holes.

Embodiment 3

[0025] FIG. 5is a front view of a magnetic strain wave
gear device according to embodiment 3. The magnetic
strain wave gear device 1 according to the present em-
bodiment is the same as the magnetic strain wave gear
device according to embodiment 1, except for the shape
of the low-speed rotor end plate 42.

[0026] Inthe magnetic strain wave gear device accord-
ing to the present embodiment, as shown in FIG. 5, a
low-speed rotor end plate 42 has a disc shape, and an
opening having an opening width larger than the width
of each of the rotor magnet insertion holes is formed in
a portion of the low-speed rotor end plate 42. In the mag-
netic strain wave gear device according to the present
embodiment, this opening serves as a rotor magnet pas-
sage hole 42b.

[0027] In the magnetic strain wave gear device which
is thus configured, the rotor magnets can be caused to
pass through the rotor magnet passage hole 42b provid-
edtothelow-speedrotorend plate 42 and can be inserted
into the rotor magnet insertion holes of the high-speed
rotor core after the high-speed rotor core to which the
rotor magnets have not been attached is inserted to the
inner circumferential side relative to the stator, in the
same manner as in embodiment 1. Consequently, it is
possible to achieve both improvement of the efficiency
of assembly work and suppression of decrease in energy
conversion efficiency.

[0028] Inthe presentembodiment, the low-speed rotor
end plate 42 has one rotor magnet passage hole 42b. In
order to ensure rotational symmetry of the low-speed ro-
tor end plate 42, another rotor magnet passage hole hav-
ing the same shape may be formed at a position that is
rotationally symmetric with the one rotor magnet passage
hole 42b.

Embodiment 4

[0029] In each of the magnetic strain wave gear devic-
es according to embodiments 1 to 3, the low-speed rotor
end plate has a rotor magnet passage hole, and thus the
rotor magnets can be inserted into the rotor magnet in-
sertion holes of the high-speed rotor core after the high-
speed rotor core is inserted to the inner circumferential
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side relative to the stator. Consequently, the intervals
between the stator magnets and the rotor magnets can
be narrowed. However, narrower intervals between the
stator magnets and the rotor magnets lead to a greater
loss arising from eddy current generated in the surfaces
of the rotor magnets by influence of magnetic fluxes in-
flicted from the stator magnets. When the loss arising
from the eddy current increases, the energy conversion
efficiency of the magnetic strain wave gear device de-
creases. The loss arising from the eddy currentis referred
to as eddy-current loss. A magnetic strain wave gear de-
vice according to embodiment 4 enables decrease of the
eddy-current loss in the rotor magnets.

[0030] FIG.6isafrontview ofthe magnetic strain wave
gear device according to the present embodiment. The
magnetic strain wave gear device 1 according to the
present embodiment is the same as the magnetic strain
wave gear device according to embodiment 1, except for
the rotor magnets 52.

[0031] FIG.7isa configuration diagram of a rotor mag-
net in the present embodiment. As shown in FIG. 7, the
rotor magnet 52 in the present embodiment is composed
of a base 52a and a plurality of division magnet pieces
52b fixed to the outer circumferential side of the base
52a. The base 52ais made from, for example, a magnetic
material such as iron. The plurality of division magnet
pieces 52b are arrayed in the circumferential direction
and an axial direction of the high-speed rotor 5 and fixed
to the base 52a. Gaps are present between the division
magnet pieces 52b. Hereinafter, the rotor magnet 52
composed of the base 52a and the plurality of division
magnet pieces 52b fixed to the outer circumferential side
of the base 52a is referred to as a modularized rotor mag-
net.

[0032] In the magnetic strain wave gear device which
is thus configured, each of the rotor magnets 52 includes
the division magnet pieces 52b, and thus the apparent
electric conductivity of the surface of the rotor magnet 52
through which eddy current flows decreases. Conse-
quently, eddy current becomes less likely to flow, where-
by the eddy-current loss in the rotor magnet 52 can be
decreased.

[0033] FIG. 8 is a partial cross-sectional view of the
magnetic strain wave gear device according to the
present embodiment. In the magnetic strain wave gear
device according to the present embodiment, the interval
10c between the stator magnet 33 and the rotor magnet
52 can be further narrowed as compared to a case where
the rotor magnet is not modularized, under the designing
condition that the eddy-current loss is set to be not larger
than a certain value. Consequently, the use amount of
rotor magnets necessary for obtaining the same energy
conversion efficiency can be further decreased.

[0034] FIG. 9 is a perspective view of the magnetic
strain wave gear device according to the present embod-
iment. As shown in FIG. 9, the modularized rotor magnet
52 is caused to pass through the corresponding rotor
magnet passage hole 42b of the low-speed rotor end
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plate 42 and is inserted into the corresponding rotor mag-
net insertion hole 51a of the high-speed rotor core 51.
[0035] Inthe magnetic strain wave gear device 1 which
is thus configured, the rotor magnets 52 have not been
inserted into the rotor magnet insertion holes 51a of the
high-speed rotor core 51 when the high-speed rotor core
51 is inserted to the inner circumferential side relative to
the stator 3. Consequently, no magnetic attraction forces
are exerted between the stator magnets 33 and the rotor
magnets 52 when the high-speed rotor core 51 is insert-
ed. As a result, when the high-speed rotor core 51 is
inserted, no force is exerted in the direction perpendicular
to the direction of the insertion. Therefore, the high-speed
rotor core 51 can be accurately inserted into the stator
3. Consequently, the magnetic strain wave gear device
according to the present embodiment makes it possible
to achieve both improvement of the efficiency of assem-
bly work and suppression of decrease in energy conver-
sion efficiency, in the same manner as in embodiment 1.
[0036] In addition, in the magnetic strain wave gear
device which is thus configured, each of the rotor mag-
nets 52 includes the division magnet pieces 52b, where-
by the eddy-current loss in the rotor magnet 52 can be
decreased.

Embodiment 5

[0037] FIG. 10is afrontview of a magnetic strain wave
gear device according to embodiment 5. The magnetic
strain wave gear device 1 according to the present em-
bodiment is the same as the magnetic strain wave gear
device according to embodiment 4, except for the shape
ofthe low-speed rotor end plate 42. In the magnetic strain
wave gear device according to the present embodiment,
each of the rotor magnets 52 is modularized in the same
manner as in embodiment 4.

[0038] Similar to the low-speed rotor end plate in em-
bodiment 2, a low-speed rotor end plate 42 in the present
embodimentis composed of two spokes with the opening
widths 10a between the spokes 42a being regular pitch-
es, and the spaces between the two spokes serve as
rotor magnet passage holes 42b. The opening widths
10a, between the spokes, which are regular pitches are
setto be larger than the width of each of the rotor magnet
insertion holes 51a.

[0039] In the magnetic strain wave gear device which
is thus configured, the rotor magnets 52 can be caused
to pass through the rotor magnet passage holes 42b pro-
vided to the low-speed rotor end plate 42 and can be
inserted into the rotor magnet insertion holes of the high-
speed rotor core after the high-speed rotor core to which
the rotor magnets have not been attached is inserted to
the inner circumferential side relative to the stator, in the
same manner as in embodiment 2. Consequently, it is
possible to achieve both improvement of the efficiency
of assembly work and suppression of decrease in energy
conversion efficiency.

[0040] In addition, in the magnetic strain wave gear
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device according to the present embodiment, each of the
rotor magnets 52 is modularized in the same manner as
in embodiment 4, whereby the eddy-current loss in the
rotor magnet 52 can be decreased.

Embodiment 6

[0041] FIG. 11is afront view of a magnetic strain wave
gear device according to embodiment 6. The magnetic
strain wave gear device 1 according to the present em-
bodiment is the same as the magnetic strain wave gear
device according to embodiment 4, except for the shape
of the low-speed rotor end plate 42. In the magnetic strain
wave gear device according to the present embodiment,
each of the rotor magnets 52 is modularized in the same
manner as in embodiment 4.

[0042] Similar to the low-speed rotor end plate in em-
bodiment 3, a low-speed rotor end plate 42 in the present
embodiment has a plate shape, and an opening having
an opening width larger than the width of each of the rotor
magnet insertion holes is formed in a portion of the low-
speed rotor end plate 42. In the magnetic strain wave
gear device according to the present embodiment, this
opening serves as a rotor magnet passage hole 42b.
[0043] In the magnetic strain wave gear device which
is thus configured, the rotor magnets can be caused to
pass through the rotor magnet passage hole 42b provid-
ed tothe low-speedrotorend plate 42 and can be inserted
into the rotor magnet insertion holes of the high-speed
rotor core after the high-speed rotor core to which the
rotor magnets have not been attached is inserted to the
inner circumferential side relative to the stator, in the
same manner as in embodiment 3. Consequently, it is
possible to achieve both improvement of the efficiency
of assembly work and suppression of decrease in energy
conversion efficiency.

[0044] In addition, in the magnetic strain wave gear
device according to the present embodiment, each of the
rotor magnets 52 is modularized in the same manner as
in embodiment 4, whereby the eddy-current loss in the
rotor magnet 52 can be decreased.

[0045] In each of embodiments 4 to 6, the rotor mag-
nets 52 are modularized. Thus, when the rotor magnets
52 are caused to pass through the rotor magnet passage
holes 42b and are inserted into the rotor magnetinsertion
holes 51a of the high-speed rotor core, the division mag-
net pieces 52b are not separated, whereby the rotor mag-
nets 52 are easily inserted. Each of the modularized rotor
magnets 52 does not have to be provided with any base
52a as long as the division magnet piece 52b can be
inserted into the corresponding rotor magnet insertion
hole 51a. In addition, in each of embodiments 4 to 6, the
division magnet pieces 52b are arrayed in the circumfer-
ential direction and the axial direction of the high-speed
rotor 5. The division magnet pieces 52b may be arrayed
in at least one of the circumferential direction and the
axial direction of the high-speed rotor 5.

[0046] Although the disclosure is described above in
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terms of various exemplary embodiments and implemen-
tations, it should be understood that the various features,
aspects, and functionality described in one or more of
the individual embodiments are not limited in their appli-
cability to the particular embodiment with which they are
described, but instead can be applied, alone or in various
combinations to one or more of the embodiments of the
disclosure.

[0047] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the scope of the specifica-
tion of the present disclosure. For example, at least one
of the constituent components may be modified, added,
or eliminated. At least one of the constituent components
mentioned in at least one of the preferred embodiments
may be selected and combined with the constituent com-
ponents mentioned in another preferred embodiment.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0048]

1 magnetic strain wave gear device
2 frame

3 stator

4 low-speed rotor

5 high-speed rotor

10a, 10b  opening width

10c interval

31 stator core

31a core back

31b tooth

32 stator winding

33 stator magnet

41 rotation shaft

42 low-speed rotor end plate
42a spoke

42b rotor magnet passage hole
43 low-speed rotor core

51 high-speed rotor core

51a rotor magnet insertion hole
52 rotor magnet

52a base

52b division magnet piece
Claims

1. A magnetic strain wave gear device comprising:
a stator having

a stator core provided with a plurality of slots
in a circumferential direction,

a stator winding disposed in each of the
slots, and

a stator magnet;
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a first rotor disposed radially inward of the stator
with a gap interposed therebetween; and

a second rotor disposed radially inward of the
first rotor with a gap interposed therebetween,
the second rotor being concentric with a rotation
shaft of the first rotor, wherein

the second rotor includes

a second rotor core provided with a plurality
of rotor magnet insertion holes arrayed in
the circumferential direction and

a plurality of rotor magnets inserted into the
plurality of respective rotor magnetinsertion
holes,

the first rotor includes

a first rotor core having a cylindrical shape
and

afirst rotor end plate fastening the first rotor
core and the rotation shaftto each otherand
located outward of the second rotor in a di-
rection of the rotation shaft, and

the first rotor end plate has a rotor magnet pas-
sage hole through which the rotor magnets can
be inserted into the rotor magnet insertion holes
of the second rotor core from outside in the di-
rection of the rotation shaft.

2. The magnetic strain wave gear device according to
claim 1, wherein each of the rotor magnets includes
a plurality of division magnet pieces arrayed in at
least one of the circumferential direction and an axial
direction of the second rotor.

3. The magnetic strain wave gear device according to
claim 1 or 2, wherein

the first rotor end plate has a shape with a plu-
rality of spokes,

a width of at least one of openings between the
plurality of spokes is larger than a width of each
of the rotor magnet insertion holes, and

the one opening is the rotor magnet passage
hole.

4. The magnetic strain wave gear device according to
claim 1 or 2, wherein

the first rotor end plate has a disc shape,

the first rotor end plate has at least one opening
having a width larger than a width of each of the
rotor magnet insertion holes, and

the one opening is the rotor magnet passage
hole.
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